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(57) Abstract 

A processing plant (10) includes an agitator (11), an inlet duct (12) 
adapted to be coupled to an inlet (13) of the agitator (11), and a drying 
duct (14) adapted to be connected to an outlet (15) of the agitator (1 1). The 
inlet duct (12) is connected to a burner chamber (16) and the drying duct 
(14) can be connected to a cyclonic separator (17). The flow dryer includes 
a return duct (18) which co-operates with a classifier located adjacent the 
downstream end of the drying duct in order to return unclassified material 
to the agitator for reprocessing via rotary airlock (19). The plant includes a 
pretreatment facility which is preferably a preheater (20) and a tallow ex- 
traction press (21), and a post-treatment facility which is preferably a ro- 
tary screen (22), the major components of the processing plant are confi- 
gured to fit within the periphery of an imaginary box which is a size of a 
standard 20 ft shipping container. The processing plant is built up of a 
number of layers and the configuration of the pretreatment and post-treat- 
ment elements of the plant enable a complete processing plant to be manu- 
factured and transported as a "containerised" plant. 
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TRANSPORTABLE FLOW DRYING PLANT 

TECHNICAL FIELD 
THIS INVENTION relates to a processing plant employing 
a flow dryer to dehydrate organic matter and in particular 

5 to a processing plant which operates on a continuous basis 
and performs pretreatment of the matter prior to the matter 
entering the flow dryer. 

BACKGROUND ART 
The applicant's U.S. Patent No. 4,573,278 describes a 

10 . flow dryer which can be employed as part of a processing 
plant for a range of organic materials . While the flow 
dryer as described is suitable for processing grains and 
cereals such as rice or soya bean or other plant matter, 
where high fat content material is to be processed, 

15 pretreatment to remove tallow is required. 

This earlier dryer is built within an imaginary box 
having external dimensions slightly smaller than a standard 
twenty foot shipping container. The major component of a 
processing plant is the flow dryer. The major components 

20 of the flow dryer are the agitator, the burner chamber, .the 
inlet duct connecting the burner chamber to the agitator, 
the drying duct and the cyclonic separator which are all 
contained within the imaginary box. Thus, the major 
component of the processing plant can be assembled at the 

25 factory and minimum on-site installation is required. The 
only on-site installation required is to add peripheral 
elements such as preheaters, tallow extruders, presses, 
infeed augers, output sieves, output screens, hoppers and 
other peripheries which may be required for a particular 

30 application. 

The requirement for the addition of peripheries on- 
site detracts from the advantages which follqw from having 
a "containerised" plant. In particular , as the flow dryer 
has . the capacity for adjustment to treat different 

35 materials, it would therefore be desirable to include a 
pretreatment facility for removal of tallow from high fat 
content material prior to the material being fed into the 
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flow dryer. This type of pretreatment facility is the most 
common periphery which is added externally to the frame on- 
site. Of course post treatment of material is also 
involved and again spacial limitations within the imaginary 

5 box has had a deleterious effect on the post treatment 
provided. In particular, the prior post treatment involves 
screening the dried product in a rotary screen whereby some 
of the larger partially comminuted and dried particles are 
separated from the smaller particles and recycled. The 

10 smaller particles are collected in a hopper adjacent the 
screen. Due to spacial limitations created by the hopper 
employed and its associated outfeed auger, the screen size 
was limited to less than optimum and accordingly, the 
throughput of matter processed by the whole plant was 

15 limited by the rate at which product could be screened. 

The boundary conditions which limit the relative sizes 
of the flow dryer components, the preheater, the tallow 
extractor and screen include basic economic considerations 
of whether the plant is cost effective to operate, and 

20 limitations on the overall efficiency and which is derived 
from the required physical and chemical limitations arising 
from the nature of material being processed. For example, 
in order adequately preheat matter to a sufficient 
temperature prior to extraction of tallow, reduction in 

25 size of the preheater must be compromised by an increase in 
the heat delivered to the preheater and hence the burner 
chamber capacity must be increased. Similarly, increases 
in the screen capacity to match the flow dryer through-put 
must necessarily compromise the other components of the 

30 plant. This is of course unless the existing space can be 
utilised in a most efficient manner by providing new and 
novel construction techniques and peripheries. 

In the applicant's Australian Patent Application No. 
48283/85, a preheater/tallow extruder assembly was 

35 positioned inside the inlet duct. The high fat content 
matter could be preheated and the tallow extruded from same 
prior to the matter leaving the preheater/tallow extruder 



WO 91/06816 PCT/AL'90/00515 

3 

assembly and being carried to the agitator for drying and 
comminution. While this arrangement enabled the 
preheater/tallow extruder to be located within the box-like 
frame, the arrangement had a number of deficiencies. As 

5 the assembly was located within the inlet duct, it was 
subject to the full intensity of the hot gas stream and 
therefore the heating of the high fat content matter within 
the preheater/tallow extruder assembly could not be readily 
controlled. In addition, as the preheater/tallow extruder 

10 assembly was inside the inlet duct, it was difficult to 
service. 

DISCLOSURE OF THE INVENTION : 
It is an object of the present invention to alleviate 
at least to some degree the aforementioned prbblems of the 

15 prior art. 

In one aspect therefore, the present invention resides 
in a processing plant contained within the periphery of an 
imaginary box the size of a shipping container, the plant 
comprising a flow dryer and a pretreatment facility for 

20 pretreatment of matter before delivery of pretreated matter 
to the flow dryer, the flow dryer including an inlet duct, 
an agitator and a drying duct connected in series, the 
drying duct and inlet duct being generally upright ducts 
disposed in side-by-side fashion with the agitator bridging 

25 between respective lower end portions of the inlet duct and 
the drying duct, a burner chamber behind and in flow 
communication with an upper end portion of the inlet duct, 
a cyclonic separator behind and in flow communication with 
an upper end portion of the drying duct, the pretreatment 

30 facility comprising a preheater located adjacent and 
externally of the inlet duct, the preheater having an inlet 
for flow of gas into the preheater from the inlet duct and 
an outlet for flow of gas from the preheatei: back into the 
inlet duct. 

35 Th preheater preferably includes an array of spaced 

series connected pipes along which organic matter to be 
preheated can travel prior to the pretreated matter being 
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delivered to the agitator, each pipe having a screw 
conveyor to convey the organic matter so the matter travels 
through the preheater along a generally serpentine path, 
the preheater having an outer housing spaced from the pipes 
5 so hot gas introduced to the preheater can circulate about 
the pipes in heat transfer relation. Thus, in this 
embodiment, by arranging the preheater as an array of 
pipes, it can be located within a box-like frame which can 
be located within the shipping container, the preheater 
10 being located externally of the inlet duct and as a 
consequence of its adjacency to the inlet duct part of the 
gas stream can be diverted from the inlet duct and into the 
preheater. It is preferable to control the amount of gas 
delivered to the preheater and to this end the flow dryer 
15 includes a closure member operable to selectively divert 
all or a portion of the hot gas flowing along the inlet 
duct to the preheater. 

The pipes are preferably parallel spaced pipes 
including an inlet pipe, an outlet pipe and at least one 
intermediate pipe between the inlet and outlet pipes. The 
pipes are preferably made from a high thermal conductivity 
metal and include heat transfer vanes protruding into the 
gas stream. 

The inlet and outlet are preferably defined by 
25 openings in the preheater housing on opposite sides of an 
inlet duct partition in the inlet duct, the inlet being 
located on one side of the partition as an opening into the 
preheater housing and the outlet being defined as an 
opening out of the preheater housing on the other side of 
30 the partition. 

The closure member is preferably operable to divert 
all hot gas to the preheater, or a portion of the hot gas 
to the preheater or operable to have the gas stream by-pass 
the preheater altogether. Thus, with this arrangement, the 
35 preheater can be by-passed so low fat content matter can be 
dried without preheating. Alternatively, if a desired 
preheating is required, a portion of the hot gas stream can 
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be diverted by adjusting the closure member until the 
desired temperature is achieved. In one preferred 
embodiment, the closure member comprises a movable flap or 
plate located adjacent an upstream end of the inlet duct 

5 partition to selectively intercept the stream of hot gas 
and thereby divert selected proportions of the hot gas 
stream either side of the partition . In this embodiment, 
the downstream end of the partition on the preheater inlet 
side is closed off so that all hot gas diverted to the 

10 inlet side by the closure member passes into the preheater, 
and thereafter travels from one end of the preheater to the 
opposed end of the preheater and back along a return path 
to the preheater outlet where the stream is introduced back 
into the inlet duct. In another embodiment, it is 

15 advantageous to provide a second flap or plate which can be 
employed adjacent the downstream end of the inlet duct 
partition if it is desirable to permit gas to by-pass the 
preheater on both sides of the partition . Thus , for a 
vertical inlet duct, the partition is preferably a vertical 

20 plate extending partially along the inlet duct adjacent the 
preheater inlet and the preheater outlet, the partition 
having respective pivotal plates . coupled to respective 
upstream and downstream ends of the partition, the 
respective plates being pivotable to engage respective 

25 opposed walls of the inlet duct to allow or prevent passage 
of hot gas along the inlet duct on respective opposite 
sides of the partition. 

In another aspect, the invention resides in a method 
for construction of a processing plant so the plant is 

30 contained within the periphery of an imaginary box having 
the dimensions of a shipping container, the method 
including the steps of:- 

(a) forming a first layer of construction, the first layer 
including a first side frame member; 
35 (b) forming a second layer of construction upon the first 
layer, the second layer of construction comprising, an 
agitator, an inlet duct connected to an inlet of the 
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agitator and a drying duct connected to an outlet of the 
agitator with the agitator bridging between the inlet duct 
and the drying duct; 

(c) forming a third layer of construction upon the second 
5 layer of construction subsequent to or prior to forming 

part of a fourth layer of construction, the third layer of 
construction including a preheater mounted in gas flow 
relationship with the inlet duct and a press adapted to 
receive preheated matter from the preheater, the preheater 

10 comprising an array of spaced series connected pipes along 
which organic matter to be preheated can travel, each pipe 
having a screw conveyor to convey the organic matter so 
that matter travels through the preheater along a generally 
serpentine path, an outer casing spaced from the pipes so 

15 hot gas introduced to the preheater can circulate about the 
pipes in heat transfer relation; 

(d) forming a fourth layer of construction prior to or 
subsequent to forming the third layer of construction, the 
fourth layer of construction being spaced from the second 

20 layer of construction, the fourth layer of construction 
including a burner chamber adjacent to and in communication 
with the inlet duct and a cyclone adjacent to and in 
communication with the drying duct, and a screen assembly 
adapted to receive product from the cyclone; 

25 (e> forming a fifth layer of construction on the fourth 
layer of construction, the fifth layer of construction 
including a second side frame member opposed to the first 
side frame member. 

The press preferably includes an elongate housing, a 

30 cylindrical screen within the housing, the cylindrical 
screen having inlet and outlet ends with an outlet adjacent 
the outlet end, a screw conveyor inside the cylindrical 
screen to convey matter from the inlet end to the outlet 
end and force the matter through the outlet, a choke 

35 adjacent the outlet of the cylindrical screen, the choke 
comprising a biased closure member, the closure member 
being biased toward the outlet to inhibit passage of matter 
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through the outlet and thereby press the matter so tallow 
is extracted through the screen. Preferably, the housing 
includes a drain whereby tallow can be removed from the 
housing. Advantageously, the screw conveyor is driven by a 
5 drive motor located beneath the housing so that the press 
and the motor form a compact structure. 

The cylindrical screen is preferably removably mounted 
within the housing so that the screen can be easily removed 
from the housing in order to change screens for different 
10 mesh sizes. Advantageously, a 1. 5mm mesh is used for fish 
products which can be interchanged with a 3inm screen which 
is preferred for other meat products . Where a 1.5mm mesh 
screen is employed or other screens which are not self 
supporting, it is preferable to provide an apertured 
15 reinforcing plate on which the screen is supported. 

The closure member is preferably a circular plate 
spaced from the outlet and being biased toward the outlet 
by a suitable biasing means such as a hydraulic or 
pneumatic cylinder assembly. 
20 The screen assembly is preferably a; rotary screen 

assembly which comprises a rotary screen having an endless 
mesh wall through which particulate matter can be screened 
as the screen rotates about a longitudinally extending 
axis, and a housing having an endless .imperforate wall 
25 surrounding the screen to receive particulate material that 
has passed through the screen, the housing being rotatable 
about a longitudinally extending axis, in use the mesh wall 
of the screen and the imperforate wall of the housing being 
set at an oblique to the horizontal so that as the screen 
30 and the housing rotate about their respective longitudinal 
axes particulate material can travel along the respective 
walls to a lower end of the screen assembly. 

The rotary screen can be of any convenient transverse 
cross-section but a generally cylindrical screen is 
35 preferred. The rotary screen preferably includes a lower 
edge comprising a plurality of longitudinally extending and 
circumf erentially spaced fingers protruding from the 
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housing and secured to the mesh wall so that larger 
particles that have failed to pass through the mesh wall 
can pass between the fingers and be returned to the flow 
dryer for reprocessing while lighter filamentary material 

5 such as wool or cotton can ball on the fingers as the 
screen rotates and finally exit the screen for collection. 

The housing can be of any convenient transverse cross- 
section but is preferably cylindrical and is preferably 
mounted concentrically with the screen. The housing can 

10 rotate independently of the screen but preferably , the 
screen and the housing rotate in concert. 

The screen assembly preferably includes two chutes, an 
outlet chute adjacent the lower edge of the housing 
communicating with an outlet conveyor which is adapted to 

15 deliver the finished product from the plant for collection , 
and a recycling chute communicating with a recycling 
conveyor which is adapted to return the larger partially 
dried and comminuted particles to the flow dryer for 
reprocessing. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the invention can be more readily 
understood and be put into practical effect, reference will 
now be made to the accompanying drawings wherein: 

Figure 1 is an exploded pictorial view illustrating a 

25 processing plant constructed according to the present 
invention; 

Figure 2 is a perspective view from above of a 
preferred plant; 

Figure 3 is a perspective view illustrating the plant 
30 of Figure 2 from below; 

Figure 4 is a pictorial view illustrating a preferred 
preheater applicable to a plant according to the present 
invention; 

Figures 5 and 6 are pictorial views illustrating a 
35 preferred press applicable to a processing plant according 
to the present invention; and 

Figure 7 is a pictorial view illustrating a preferred 
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rotary screen applicable to a plant constructed according 
to the present invention. 

BEST MODE OF CARRYING OUT THE INVENTION 
Referring to the drawings and initially to Figure l f 

5 there is depicted in exploded perspective view a processing 
plant according to the present invention. 

Figure 1 illustrates the major components of the 
processing plant and their relationship during the steps by 
which the processing plant is constructed to form a plant 

10 which is contained within the periphery of an imaginary box 
having the dimensions of, in this case a; twenty foot 
shipping container. 

The plant 10 includes an agitator 11/ an inlet duct 12 
adapted to be coupled to an inlet 13 of the agitator 11, 

15 and a drying duct 14 adapted to be connected to an outlet 
15 of the agitator 11. The inlet duct is connected to a 
burner chamber 16 and the drying duct can be connected to a 
cyclonic separator 17. The other component? of the flow 
dryer include a return duct 18 which co-operates with a 

20 classifier located adjacent the downstream end of the 
drying duct in order to return unclassified inaterial to the 
agitator for reprocessing via rotary air lock 19. 

The plant includes a pretreatment facility which in 
this embodiment includes a preheater 20 and a tallow 

25 extraction press 21 , and a post treatment facility which in 
this embodiment includes a rotary screen 22. The other 
incidental elements illustrated in Figure 1 which are also 
enclosed within the imaginary box include the agitator 
drive motor 23, the burner chamber blower 24 and the main 

30 control console 25. Ther<=* are of course other minor 
components but the major components only have been 
illustrated for clarity. The plant is assembled in layer 
fashion, the method including the steps of:- . 

(a) forming a first layer of construction > the first layer 
35 including a first side frame member 26; 

(b) forming a second layer of construction upon the side 
frame member 26, the second layer of construction 
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comprising the agitator 11 , the inlet duct 12 connected to 
the inlet 13 of the agitator , and the drying duct 14 
connected to the outlet 15 of the agitator so that the 
agitator bridges between the inlet duct and the drying duct 

5 to form a generally U-shaped structure upon the first frame 
member 26. At this stage, the return duct 18 can be 
located in position as can the cyclone connecting duct 27 
but as these components are of relatively small size they 
can, if need be, be built into the plant after all the 

10 major components have been assembled; 

(c) forming a third layer of construction upon the second 
layer of construction subsequent to or prior to forming 
part of a fourth layer of construction, the third layer of 
construction including the preheater 20 mounted in gas flow 

15 relationship with the inlet duct via an opening 28 in the 
inlet duct, optionally forming part of the fourth layer, 
the part being the burner chamber which can be mounted in 
place before the preheater is secured to the inlet duct 
between the inlet duct and the burner chamber. Likewise, 

20 the press 21 can be mounted in position below the preheater 
and adjacent the inlet duct before or after the burner 
chamber is in position; 

(d) prior to or subsequent to forming the third layer of 
construction, forming a fourth layer of construction spaced 

25 from the second layer of construction, the fourth layer of 
construction including the burner chamber 16 adjacent to 
and in communication with the inlet duct 12, the cyclonic 
separator 17 adjacent to and in communication with the 
drying duct 14 and a rotary screen assembly 12 adapted to 

30 receive product from the cyclone; 

<e) forming a fifth layer of construction on the fourth 
layer of construction, the fifth layer of construction 
including a second side frame member 29 opposed to the 
first side frame member 26 to form a box-like frame. In 

35 the embodiment illustrated, the agitator and screen 
assembly are secured to a base jframe member 30 whereas the 
inlet duct 12 and the drying duct 14 are secured to the 
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side frame member 26 via expansion joints which will be 
described more clearly below in relation to Figure 2. 

Referring to Figures 2 and 3, depicting the fully 
assembled processing plant as can be seen, the whole plant 

5 is contained within a box-like frame 31. Like numerals 
have been used to illustrate like features. 

In particular, it can be seen from Figures 2 and 3 
that the preheater 20 extends the full width of the plant 
in the third layer between the second layer, comprising the 

10 agitator, inlet duct and drying duct and the fourth layer 
comprising the burner chamber, the cyclone and the rotary 
screen. Thus, the arrangement illustrated where the 
preheater includes an array of series connected pipes 
serves to efficiently utilise the limited amount of space 

15 within the imaginary box whereby the preheater can be 
located closely to the inlet duct so that the intense 
stream of hot gas flowing from the burner chamber 16 along 
the inlet duct can be diverted into the preheater for 
pretreatment of matter. 

20 As can also be seen, the rotary screen is of maximum 

capacity for the available space in ; the fourth layer of the 
assembled plant and omits the need for a hopper by 
providing a rotating housing (see Figure 7). 

The frame member 26 includes sub-frame members 26 V 

25 which form expansion mounts for the drying duct and the 
inlet duct. The drying duct and the inlet duct include co- 
operating rails which slide in the expansion mounts as the 
ducts expand when the plant is operational. 

Referring to Figure 4, the preheater is illustrated in 

30 more detail. As can be seen, Figure 4 is a cut-away 
pictorial view illustrating the preheater 20 and the 
interior of the inlet duct 12. The preheater 20 includes 
an inlet 32 whereby hot gas can be delivered from the inlet 
duct 12 into the preheater 20, and an outlet 33 whereby hot 

35 gas leaving the pr heater can be returned to the inlet duct 
11 after circulation through the preheater 20. In the 
illustrated embodiment, a partition 34 extends partially 
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along the inlet duct 12 and the preheater inlet 32 is 
located on one side of the partition 34 and the preheater 
outlet 33 is located on the other side of the partition 34. 
A closure member in the form of a pivoting plate 35 is 

5 coupled adjacent the upstream end of the partition 34 and 
can be moved to selected locations within the inlet duct 12 
so that all the stream of hot gas can be diverted to the 
preheater inlet side of the partition whereas at the other 
extreme, all the stream of hot gas can be diverted to by- 

10 pass the preheater. A second pivoting plate 36 coupled to 
the partition 34 adjacent its downstream end is pivotal 
between the position shown in solid outline, that is in 
abutment with an internal wall of the inlet duct so as to 
prevent passage of hot gas beyond the partition on the 

15 preheater inlet side of the partition, and thereby divert 
all hot gas through the preheater. 

Thus, by the operation of plate 35 selected 
proportions of the hot gas stream can be diverted to the 
preheater in order to raise the temperature of material in 

20 the preheater to a predetermined temperature prior to that 
material being transferred to the press for extraction of 
tallow. 

In the illustrated embodiment, the preheater includes 
an array of spaced pipes operating in series including an 

25 inlet pipe 37, an outlet pipe 38 and two intermediate pipes 
39 and 40. The pipes are located within a preheater 
housing 41 which is spaced from the pipes to allow the 
heated gas diverted to the preheater to circulate about the 
pipes. Five wall portions 42 bridge between the pipes in 

30 order to divide the interior of the preheater into a 
forward passage 43 and a return passage 44. Thus, the 
heated gas stream is in heat transfer relationship with 
the pipes over the full length of either side of the pipes 
as the heated gas flows between the preheater inlet and the 

35 preheater outlet. Each pipe includes an auger (not shown) 
for carrying organic matter to be preheated along the 
pipes. The matter enters the inlet pipe 37 via an inlet 
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chute 45 after which it travels along the inlet pipe, which 
has its outlet connected via a chute (not shown) to the 
intermediate pipe 39 whereafter the matter travels back 
along the intermediate pipe 39 to chute 46 where it is 

5 delivered to intermediate pipe 40 r and the matter travels 
again in the reverse direction to a further chute, 
whereafter the matter travels in the Reverse direction 
along the outlet pipe 38 to exit from the preheater via a 
further chute where the heated matter can free fall into 

10 the press. 

It will be appreciated that the wall portions 42 only 
extend as far as the preheater inlet and that the gas 
flowing to the preheater outlet flows from the return path 
back between the pipes 37, 38, 39 and 40. In order to 

15 enhance heat transfer between the hot gas arid the pipes, 
each pipe includes a plurality of heat transfer vanes 47 
secured along their length. 

Referring to Figures 5 and 6 , there is illustrated 
details of a preferred press 21, the press 21 is mounted on 

20 a frame 48 above a motor 49 to form a compact structure. 
The press 21 includes an elongate housing 18 in which a 
cylindrical screen 50 is mounted longitudinally, a screw 
conveyor 51 is mounted inside the cylindrical screen 50 so 
as to convey material toward an outlet 52. A closure 

25 member in the form of a circular plate 53 is biased toward 
the opening 52 in order to inhibit the passage of matter 
through the opening 52. In the illustrated embodiment, the 
circular plate 53 is biased toward the opening by a 
hydraulic cylinder assembly 54 which is coupled indirectly 

30 to the plate 53 via a linkage 55 so the plate 53 can move 
between the positions illustrated in solid and broken 
outline as matter is forced through the outlet 52. The 
cylindrical screen illustrated in Figure 6 is a 1.5mm mesh 
screen 56, which is not in itself self supporting and as 

35 so, the screen is reinforced by a thicker apertured 
reinforcing plate 57, and it will be appreciated that the 
screen and the reinforcing plate extend the full length of 
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the screw conveyor 20 between inlet and outlet ends of the 
press. 

The press includes a drain 58 at a lower end thereof 
so that tallow extracted through the screen can flow to the 

5 drain to exit from the housing for later collection. 

Referring to Figure 7, there is illustrated a 
preferred screen assembly applicable to a processing plant 
according to the present invention. The rotary screen 
assembly 22 in this embodiment includes a generally 

10 cylindrical screen 59 mounted co-axially with a housing 
which in this embodiment is an imperforate cylindrical wall 
60 , the screen 59 includes a lower edge 61 which protrudes 
beyond the lower edge 62 of the cylindrical housing 60. 
Particulate matter which passes through the screen can exit 

15 the screen assembly before larger particles. The larger 
particles remain inside the screen and travel beyond the 
edge 62 and can therefore be collected separately and 
returned to the flow dryer. Portions of the screen 
assembly have been cut away to illustrate the internal 

20 structure of the screen assembly. As can be seen, the 
screen assembly 22 includes a fixed outer casing 63 in 
which the housing 60 and the screen 59 are mounted for 
rotation about a common axis defined by shaft 64. Thus, 
the housing 60 and screen 59 rotate in concert. An outlet 

25 chute 65 is located adjacent the edge 62 of the housing 60 
and communicates with an outlet screw conveyor 66 so that 
the fully processed particulate material, which has passed 
through the screen 59 can be moved from the plant and 
collected. An additional chute 67 is located below fingers 

30 68 and communicates with another screw conveyor 69 which is 
adapted to return the partially dried and comminuted larger 
particles, which pass between the fingers 68 back to the 
flow dryer for reprocessing. In the illustrated 
embodiment, a further screw conveyor not shown is mounted 

35 within a return pipe 70 illustrated as being mounted at 
right angles to the screw conveyor 69. 

In use, the screen assembly is positioned so that the 



WO 91/06816 PCT/AU90/00515 

15 

shaft 64 is located at an oblique to the horizontal and 
thus, the fingers 68 are located at a lower end of the 
screen assembly, and particulate material to be screened 
can enter the upper end of the screen assembly usually via 

5 a chute from the cyclonic separator/ as the screen rotates 
the particulate material will travel along the screen and 
the smaller fully processed particulate material will pass 
through the screen and travel down over the edge 19 and be 
conveyed by the screw conveyor 27 to exit the plant. The 

10 larger partially dried and partially comminuted particles 
will continue to travel along the projecting portion of the 
screen until they encounter the fingers which are spaced so 
that the larger particles can pass between the fingers and 
travel down chute 29 onto screw conveyor 30 where they are 

15 returned to the flow dryer for further processing. 
Filamentary materials such as wool or cotton will not pass 
between the fingers but will tend to accumulate and ball 
until the balled material reaches such a size that it exits 
the screen assembly as illustrated by the arrow 32 . . It 

20 will be appreciated from the foregoing that the 
construction of the screen assembly with a rotating housing 
spaced from the screen enables the screen capacity to be 
increased to thereby increase plant throughput beyond that 
previously achievable. Likewise, the construction of the 

25 preheater enables the preheater to be assembled in place at 
the factory thereby significantly reducing on-site 
installation. Finally, the whole plant can be transported 
within a single scaled twenty foot shipping container 
thereby reducing the likelihood of pilfering or the storage 

30 of contraband within the container. 

Whilst the above has been given by way of illustrative 
example of the present invention* many variations and 
modifications thereto will be apparent to those skilled in 
the art without departing from the broad ambit and scope of 

35 the invention as set forth in the appended claims. 
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CLAIMS 

1. A processing plant contained within the periphery of 
an imaginary box the size of a shipping container, the 
plant comprising a flow dryer and a pretreatment facility 
for pretreatment of matter before delivery of pretreated 
matter to the flow dryer , the flow dryer including an inlet 
duct, an agitator and a drying duct connected in series, 
the drying duct and inlet duct being generally upright 
ducts disposed in side-by-side fashion with the agitator 
bridging between respective lower end portions of the inlet 
duct and the drying duct, a burner chamber behind and in 
flow communication with an upper end portion of the inlet 
duct, a cyclonic separator behind and in flow communication 
with an upper end portion of the drying duct, the 
pretreatment facility comprising a preheater located 
adjacent and externally of the inlet duct, the preheater 
having an inlet for flow of gas into the preheater from the 
inlet duct and an outlet for flow of gas from the preheater 
back into the inlet duct. 

2. A plant as defined in claim 1 wherein the preheater 
includes an array of spaced series connected pipes along 
which matter to be preheated can travel prior to the 
preheated matter being delivered to the agitator, each pipe 
having a screw conveyor to convey the matter so the matter 
travels through the preheater along a generally serpentine 
path, the preheater having an outer housing spaced from the 
pipes so hot gas introduced to the preheater can circulate 
about the pipes in heat transfer relation. 

3. A plant as defined in claim 2 wherein the flow dryer 
includes a closure member operable to selectively divert 
all or a portion of the hot gas flowing along the inlet 
duct to the preheater. 

4. A plant as defined in claim 3 wherein the inlet and 
outlet are defined by openings in the preheater housing on 
opposite sides of an inlet duct partition in the inlet 
duct . 

5. A plant as defined in claim 4 wherein the closure 
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member comprises a movable flap or plate located adjacent 
an upstream end of the inlet duct partition to selectively 
intercept the stream of hot gas and thereby divert selected 
proportions of the hot gas stream either side of the 
partition. 

6. A plant as defined in claim 4 wherein the partition is 
a plate extending partially along the inlet duct adjacent 
the preheater inlet and the preheater outlet , the partition 
having respective pivotal plates coupled to respective 
upstream and downstream ends of the partition/ the 
respective plates being pivotable to engage respective 
opposed walls of the inlet duct to allow or prevent passage 
of hot gas along the inlet duct on respective opposite 
sides of the partition the said closure member comprising 
the upstream one of said pivotal plates* 

7. A plant as defined in any one of claims 1 to 6 further 
including a press adapted to receive heated matter from the 
preheater for extraction of tallow, the press being located 
below the preheater and including an elongate housing, a 
tubular screen within the housing, the tubular screen 
having inlet and outlet ends with an outlet adjacent the 
outlet end, a screw conveyor inside the tubular screen to 
convey matter from the inlet end to the outlet end and 
force the matter through the outlet, a choke adjacent the 
outlet of the tubular screen, the choke comprising a biased 
closure member, the biased closure member being biased 
toward the outlet to inhibit passage of matter through the 
outlet and thereby press the matter so tallow is extracted 
through the screen. 

8. A plant as defined in claim 7 wherein the screw 
conveyor is driven by a drive motor located beneath the 
housing so that the press and the motor form a compact 
structure. 

9. A plant as defined in claim 7 further including an 
apertured reinforcing plate on which the tubular screen is 
supported. 

10. A plant as defined in any one of claims 1 to 5 further 
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including a rotary screen assembly located below the burner 
chamber and the cyclonic separator and comprising a rotary 
screen having an endless mesh wall through which 
particulate matter can be screened as the screen rotates 
about a longitudinally extending axis, and a housing having 
an endless imperforate wall surrounding the screen to 
receive particulate material that has passed through the 
screen, the housing being rota table about a longitudinally 
extending axis, in use the mesh wall of the screen and the 
imperforate wall of the housing being set at an oblique to 
the horizontal so that as the screen and the housing rotate 
about their respective longitudinal axes particulate 
material can travel along the respective walls to a lower 
end of the screen assembly, 

11 • A plant as defined in claim 10 wherein the rotary 
screen is a generally cylindrical screen including a lower 
edge comprising a plurality of longitudinally extending and 
circumferentially spaced fingers protruding from the 
housing and secured to the mesh wall so that larger 
particles that have failed to pass through the mesh wall 
can pass between the fingers and be returned to the flow 
dryer for reprocessing while lighter filamentary material 
such as wool or cotton can ball on the fingers as the 
screen rotates and finally exit the screen for collection. 

12. A plant as defined in claim 10 wherein the housing is 
cylindrical and is mounted concentrically with the screen, 
the screen and the housing being rotatable in concert. 

13. A plant as defined in claim 11 wherein the screen 
assembly includes two chutes, an outlet chute adjacent the 
lower edge of the housing communicating with an outlet 
conveyor which is adapted to deliver the finished product 
from the plant for collection, and a recycling chute 
communicating with a recycling conveyor which is adapted to 
return the larger partially dried and comminuted particles 
to the flow dryer for reprocessing. 

14. A method for construction of a processing plant so the 
plant is contained within the periphery of an imaginary box 
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having the dimensions of a shipping container, 
characterised in that the method includes the steps of :- 

(a) forming a first layer of construction, the first layer 
including a first side frame member; 

(b) forming a second layer of construction upon the first 
layer , the second layer of construction comprising , an 
agitator, an inlet duct connected to an inlet of the 
agitator and a drying duct connected to an outlet of the 
agitator with the agitator bridging between respective 
opposed end portions of the inlet duct and the drying duct; 

(c) forming a third layer of construction upon the second 
layer of construction subsequent to or prior to forming 
part of a fourth layer of construction, the third layer of 
construction including a preheater mounted in gas flow 
relationship with the inlet duct and a press adapted to 
receive preheated matter f roin the preheater, the preheater 
comprising an array of spaced series connected pipes along 
which organic matter to be preheated can travel, each pipe 
having a screw conveyor to convey the organic matter so 
that matter travels through the preheater along a generally 
serpentine path, an outer casing spaced from the pipes so 
hot gas introduced to the preheater can circulate about the 
pipes in heat transfer relation; 

(d) forming a fourth layer of construction prior to or 
subsequent to forming the third layer of construction, the 
fourth layer of construction being spaced from the second 
layer of construction, the fourth layer of construction 
including a burner chamber adjacent to and in communication 
with the inlet duct and a cyclone adjacent to and in 
communication with the drying duct, and a screen assembly 
adapted to receive product from the cyclone; 

(e) forming a fifth layer of construction on the fourth 
layer of construction, the fifth layer of construction 
including a second side frame member opposed to the first 
side frame member. 
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